Objective : Low self-esteem is one of the main psychosocial factors related to childhood overweight. Yet not all overweight children are affected. Little is known about what characterises the group of overweight children with the lowest self-esteem. Our aim was to identify factors related to low domain-specific self-esteem in children with overweight/obesity. Methods: Children (aged 10-13; N = 5,185) and parents from a large population-based sample completed the Eating Disturbance Scale, the Self-Perception Profile for Children, and questions about bullying and socio-economic status (SES). Parents reported the child's weight and height. 545 children with overweight/obesity were identified in the overall sample and selected for the current analyses. Self-esteem scores from this group were compared to scores from children with normal weight. Factors examined in relation to self-esteem in children with overweight/obesity were: age, gender, SES, disturbed eating, bullying, parents' evaluation of weight status and degree of overweight. Results: Children with overweight scored significantly lower than normal-weight children on all self-esteem domains. Athletic competence and physical appearance were most impaired. Disturbed eating and bullying were related to low physical appearance as well as scholastic, social and athletic self-esteem. Being female, a pre-teen, having a higher BMI and being evaluated as overweight by parents were associated with lower satisfaction with physical appearance. Conclusions: Disturbed eating and bullying are significantly related to low self-esteem in the overweight group.
Introduction
cally related to the self-esteem domains of physical appearance and athletic competence in overweight children. Likewise disturbed eating habits and attitudes are prevalent in overweight children [20] and in one study found to cluster with self-esteem in this group, but not in normal-weight children [21] . Thus, we wanted to examine if disturbed eating was related to low self-esteem scores in children with overweight. As issues regarding body size are central to disturbed eating and eating in general is a highly social behaviour, we hypothesise that disturbed eating is specifically related to evaluation of physical appearance and to social self-esteem in overweight children. Further older children, girls, children from families with lower socio-economic status (SES), a higher degree of overweight and who are evaluated by their parents to have weight problems are found to be more at risk for low selfesteem in overweight samples [4, 8, 11, 14, 15, [22] [23] [24] . In previous studies these factors have mainly been examined one by one and not in larger models that could provide a clearer picture of their relative influence on self-esteem scores. In addition, the abovementioned factors have mainly been examined in terms of influence on global self-esteem. Some recent studies do, however, indicate that some of the predictors are differentially related to various domains of self-esteem [11, 12, 22, 24] . These studies indicate that age, gender and parents' perception of the child's weight status are specifically related to the child's evaluation of physical appearance, while SES is more specifically related to athletic and social self-esteem. Most previous studies have, however, not been based on large general population samples, but mainly on relatively small or clinical samples.
Examining age, gender, SES, being the victim of bullying, parents' perception of weight status, disturbed eating and BMI in relation to different domains of self-esteem would provide a more detailed knowledge, beyond and above the knowledge base which has been established concerning global self-esteem. Potential findings might have clinical implications; for example, in the promotion of self-esteem in girls, issues related to physical appearance might be important to target, while for boys athletic competence could be a more relevant area. Another implication might be that in overweight children with low levels of satisfaction with their physical appearance one has to be especially observant in relation to symptoms of disturbed eating.
The aims of our study were to compare domain-specific self-esteem scores in overweight and normal-weight children and to identify factors that are related to low self-esteem in children with overweight/obesity. Factors were included in the model based on previous studies which indicate that these factors might have special relevance for self-esteem in overweight children. Associations were explored between age, gender, SES, being the victim of bullying, parents' perception of weight status, disturbed eating, BMI and domains of selfesteem in the group of children with overweight/obesity. More specifically, we examined the relative contribution of the above mentioned factors in relation to different self-esteem domains and how well the model could explain variation in the different self-esteem scores. No previous studies have examined all of these factors in one model, and few have used a domain-specific approach.
Material and Methods

Sample
Data stem from the second wave of The Bergen Child Study (BCS), a longitudinal, population-based study. In the first wave, which took place in 2002/2003, all primary school children from Bergen, aged 7-9 years (N = 9,430), their parents and their teachers were invited to participate in the study. 7,007 of the parents gave their informed consent to participation [25, 26] . In the second wave 5,781 children (aged 11-13 years) and their parents participated; comprising 60% of the original sample. The parents (one or both in co-operation) and the child completed questionnaires including measures of self-esteem (Self-Perception Profile for Children), disturbed eating (Eating Disturbance Scale-5), bullying, parents' evaluation of the child's weight status, parental education and SES as well as parent-reported height and weight of the child. The questionnaires were distributed to the families through the local schools and completed by the parents and children at home. The Eating Disturbance Scale-5 and the Self-Perception Profile for Children were only included in the second wave of the BCS, not allowing for longitudinal analyses. The mean age of the sample was 11.8 years (SD = 0.8 years), 48% were boys and 53% of the parents reported some level of university education. Data on BMI were available for 4,167 children. The group of children with missing data on height and weight had significantly lower SES, lower levels of satisfaction with their physical appearance and lower scholastic competence compared to the rest of the sample.
The data collection took place in the spring of 2006, and the study was approved by the Regional Committee for Medical Research Ethics in Western Norway and the Data Inspectorate in Norway.
Instruments and Procedure
BMI
The BMI of each child was calculated based on the child's parent-reported height and weight. The children were assigned to the different BMI categories based on the International Obesity Task Force's gender-and age-adjusted BMI criteria (isoBMI) [27] . The isoBMI cut-offs for overweight and obesity (isoBMI 25 and 30) are adjusted for age and gender and calculated to represent an equivalent to adult BMI 25 and 30. An isoBMI of 25 would therefore represent different and lower actual BMI values in children than in adults, varying with age and gender. Children with overweight and obesity were grouped together (N = 545).
Self-Esteem
The Self-Perception Profile for Children (SPPC) [28] in a revised version, Self-Perception Profile for Adolescents -Revised (SPPA-R) [29] , was used, including the sub-scales 'Scholastic Competence', 'Social Acceptance', 'Athletic Competence' and 'Physical Appearance'. The 'Global Self-Worth' and 'Behavioural Conduct' sub-scales were not included in the BCS questionnaire. Each sub-scale consists of six items, scored on a four-point scale (1) (2) (3) (4) . Mean domain scores ^ 2 were considered to indicate clinically low selfesteem in that area. The SPPC was developed for children aged 8-14 years, and it is widely used for research purposes. The internal reliability has been demonstrated to be high [30] . The SPPA-C used in the current study has been validated in a large sample of Norwegian adolescents and demonstrated high reliability [29] . Cronbach's alpha for the different sub-scales in this sample was 0.69 for Scholastic Competence, 0.76 for Social Acceptance, 0.75 for Athletic Competence and 0.83 for Physical Appearance.
SES
A proxy of SES was calculated based on parents' evaluation of their family's finances and the education level of both parents individually. Family finances were evaluated on a five-point scale ranging from very good to very poor. The educational level of each of the parents was also evaluated on a five-point scale. The scores from these three measures were converted into z-scores, and an overall mean expressing the SES of the family was subsequently calculated. Data from these measures of SES in the BCS are previously described in more detail, and significant relationships to mental health variables and income have been demonstrated [31] .
Bullying
Bullying was measured by one item on the parent questionnaire, 'My child is being bullied by other children', and one item on the children's questionnaire, 'Other children are teasing or bullying me'. There was a moderate positive correlation between the child report and parent report on this measure, r = 0.51, p ! 0.001 . The response categories for both parents and children were 'certainly true', 'somewhat true' or 'not true'. To be included in the group of children who were regarded as victims of bullying, the response to at least one of these items had to be 'certainly true' or 'somewhat true'.
Parents' Evaluation of the Child's Weight Status
Parents' evaluation of the child's weight status was measured by one item, 'How do you evaluate your child's weight status?', with the following response categories: 'severely underweight', 'a little underweight', 'normal weight', 'a little overweight', and 'very overweight'. As such this measure is not necessarily related to the formal BMI categorisations but is used as an indication of the parents' subjective evaluation of their children's weight status.
Disturbed Eating
The Eating Disturbance Scale (EDS-5) [32] consists of five items. Examples of the type of questions used are: 'Are you satisfied with our eating habits?', 'Have you eaten to comfort yourself because you were unhappy?', 'Have you felt guilty about eating?', 'Have you felt that it was necessary for you to use a strict diet or other eating rituals to control your eating?' or 'Have you felt that you are too fat?'. Each item is scored on a four-point scale, with 0 indicating 'no problems' and 3 'high degree of problems', and the scores for each item are added together. The scale has demonstrated high internal consistency. Sensitivity and specificity for the scale with respect to DSM-IV eating disorders has been reported to be 0.90 and 0.88, respectively [32] . In the present sample, Cronbach's alpha for EDS-5 was 0.73.
Statistical Analysis
Independent samples t-tests were used to investigate differences between the group consisting of normal-weight children (n = 3,622) and the group consisting of children with overweight/obesity (n = 545). Outcome variables were the SPPC-subscales and the EDS-5. Effect sizes for the differences were calculated using Cohens' d . An effect size of 0.2 is considered small, 0.5 medium and 0.8 is regarded as a large effect size. Pearson chi-square tests were used to calculate whether differences between the percentages of normal-weight children and children with overweight/obesity with self-esteem scores in the clinical range were significant.
In order to identify factors associated with low self-esteem in children with overweight/obesity, four multiple regression analyses were conducted in which gender, age, SES, EDS-5 scores, bullying, parents' evaluation of the child's weight status and BMI were entered as predictors. Dependent variables comprised the following self-esteem sub-scales: Scholastic Competence, Social Acceptance, Athletic Competence and Physical Appearance. Zero-order correlations of each predictor with the outcome variables were calculated, and the predictors that were significantly related to each self-esteem domain based on these analyses were included in the regression model for that specific domain. The selected predictors were entered together in the model. Preliminary analyses were conducted to ensure no violation of the assumptions of normality, linearity, and multi-collinearity.
Results
Sample Characteristics
In this sample, 86.9% of the children were of normal weight (N = 3,622), 11.1% were overweight (N = 464) and 1.9% suffered from obesity (N = 81) according to the weight status criteria of Cole et al. [27] . Among the families of normal-weight children, 46.2% had SES below average, compared with 65.2% of the families of children with overweight/obesity. In all, 14.0% of the normal-weight children reported being victims of bullying, compared with 30.7% of the children with overweight/obesity.
Self-Esteem and Disturbed Eating
The independent sample t-tests revealed statistically significant differences between children with overweight/obesity and normal-weight children on all SPPC sub-scales as well as on the EDS-5. All differences indicated more problems among the group of children with overweight/obesity. The mean scores for the self-esteem measures and the EDS-5 for the normal-weight children and for the children with overweight/obesity as well as the significance levels and effect sizes for the group differences are presented in table 1 . Table 2 presents the percentage of children with normal weight and overweight/obesity that report a clinically significant low self-esteem (mean domain scores ^ 2). Significantly more children with overweight/obesity reported having experienced bullying ( 2 = 93.09, p ! 0.001). Table 3 shows the results of the multiple regression analyses for the four different selfesteem domains. In relation to Scholastic Competence, the total variance explained by the model as a whole was 14.9%, F (4,443) = 19.45, p ! 0.001. In this model factors significantly associated with low Scholastic Competence were: lower SES, a high score on the EDS-5 and being bullied.
Factors Associated with Low Domain-Specific Self-Esteem in Children with Overweight/ Obesity
For Social Acceptance the total variance explained by the model was 28.7% F(4,498) = 50.21, p ! 0.001. Low Social Acceptance was significantly related to a high score on the EDS-5 and being bullied.
For Athletic Competence the model explained 20.4% of the variance, F (6,435) = 18.55, p ! 0.001. Low Athletic Competence self-esteem in this model was significantly associated with a low SES, high EDS-5 score and being bullied. For Physical Appearance the model explained a total of 48.5% of the variance, F (6,493) = 77.38, p ! 0.001. Low scores on the Physical Appearance sub-scale were significantly related to gender (being female), older age, a high EDS-5 score, being bullied, higher BMI and parents' evaluation of weight status as heavy.
Discussion
In this population-based sample, children with overweight demonstrated significantly lower self-esteem than normal-weight children on all domain-specific areas. For children with overweight and obesity the self-esteem domains of Athletic Competence and Physical Appearance were most impaired, according to the effect sizes. Although only a sub-sample of children reported clinically low self-esteem, prevalence of self-esteem scores in the clinical range were more than double among the overweight children compared to the normal-weight children.
In the sample of children with overweight, disturbed eating and being the victim of bullying were significantly related to low scores in all of the four domains of self-esteem. Being female, older, having a higher BMI and evaluated by parents' to be overweight were associated with a negative attitude to physical appearance in overweight children. The model was most explanatory in relation to Physical Appearance and Social Competence, where it contributed to 48.5% and 28.7% of the variance of scores, respectively. The finding that evaluation of Physical Appearance and Athletic Competence were most negatively affected in children with overweight/obesity is in line with some previous studies [4, 7] . Since overweight and obesity are conditions that are directly linked to appearance and the capability to move the body, these results are not surprising. A tendency to evaluate Physical Appearance more negatively among children with overweight might be related to the massive media focus in our society on slimness as a body ideal. Concerning lower Athletic Competence we might speculate that this in general is related to physical fitness and the physical ability to succeed in sports being impaired in overweight children. In Norway physical activity for the age group in question is often dominated by participation in competitive sports, rather than play or exercise. This might represent an obstacle for overweight children in finding enjoyable arenas for physical activity. A clinical implication might be that finding settings and activities that allow overweight children to enjoy and master physical activity seems important, not only in relation to improving physical fitness but for enhancing their self-perception as well.
One of the most interesting findings from the present study is that disturbed eating was significantly related to low scores on all four self-esteem domains in children with overweight/obesity; therefore disturbed eating seems to be a central factor related to low selfesteem in this group. In some studies of normal-weight children, low self-esteem is found to be related to risk of developing disturbed eating patterns and attitudes [33] . We could speculate that this might be the case in overweight children as well, but the cross-sectional nature of our data does not allow us to draw inferences about directionality of influence. Another study demonstrated that global self-worth clusters with body image and eating disorder symptoms in children with overweight, but not in normal-weight children [21] , indicating that, in children with overweight, self-esteem could be more closely linked to issues regarding eating, body weight and shape. This is in line with our finding that disturbed eating is a pronounced factor related to low self-esteem across all domains in children with overweight/obesity, even when controlling for other relevant factors. Disturbed eating habits and negative emotions in relation to eating thus seem especially important in relation to the psychological adjustment of children with overweight. For overweight children presenting for treatment, disturbed eating habits and attitudes seem important to assess and target along with self-esteem. While a fear might be that attempts to lose weight influence eating pathology negatively, most studies reporting on the effect of standardised behavioural weight loss treatments on eating pathology depicted minimal risks for development of eating disorders [34, 35] .
In our study, experiencing bullying was significantly related to low scores in all selfesteem domains in children with overweight/obesity. Thus bullying contributes significantly to explaining the variation in self-esteem in this sample. Few studies have examined the relationship between bullying and self-esteem in children with overweight/obesity [4] , but a relationship between bullying and a negative evaluation of Physical Appearance has been demonstrated [11, 12] . In our study, however, bullying was more strongly related to the other domains of self-esteem. One possible explanation for this is that, when entered together with other variables in a regression model, some of the factors other than bullying may have more explanatory power specifically in relation to Physical Appearance.
Many studies, however, have demonstrated that children with overweight are more often victims of bullying than normal-weight children [17, 18] , and in one study low selfesteem is found to mediate the association between overweight/obese status and being bullied [12] . Being the victim of bullying seems to be related to low self-esteem in children with overweight/obesity, as is the case with normal-weight children [16] . We could spec-ulate that the fact that children with overweight/obesity are more often victims of bullying could put them at greater risk of developing problems with their self-esteem. Longitudinal studies are, however, needed to examine causality between low self-esteem and bullying.
In the present study girls and older children more often had a negative evaluation of their Physical Appearance. One explanation why overweight/obesity could be less detrimental to boys' evaluation of their physical appearance is the presence of different bodily ideals for boys and girls [36] . Age in the current study was negatively related to Physical Appearance scores. It does seem reasonable that Physical Appearance becomes increasingly important when children mature parallel to their growing awareness of romantic relationships. It is also possible that older children are more aware of their bodies due to changes secondary to puberty. Other studies have indicated that age and gender could moderate the effect of overweight/obesity on various aspects of self-esteem [4, 15] . The relatively weak relationship between age and domains of self-esteem found in the present study could therefore partly be attributable to the limited age range of our sample.
In our model, low SES was significantly related to low Scholastic Competence and low Athletic Competence in overweight children. The SES measure in this study is partly based on parental education level, which in general is found to be related to child school performance [37] . Hence it is not surprising that SES is associated with evaluation of Scholastic Competence. Likewise, family SES is related to the amount of physical activity in children [38] which most likely would influence evaluation of Athletic Competence. This link might be particularly strong for overweight children due to the higher prevalence of overweight in lower SES samples in developed countries [39] .
In this study, parents' evaluation of the child's weight status as being above average was significantly related only to Physical Appearance scores. Only a few other studies have addressed the relationship between parents' evaluations of a child's weight and self-esteem [11, 14] . Young-Hyman et al. [11] reported that parental perception of the child as heavier than average was linked to low appearance self-esteem in the child. Davison and Birch [14] concluded that parents' attitudes to a child's weight could represent an additional burden on the child's self-esteem. All in all, parents' evaluation of a child's weight status as being heavier than average does not seem to be an important predictor of low self-esteem in children with overweight/obesity in general, but to be specifically related to evaluation of Physical Appearance. This finding might partly reflect critical comments about weight and body size made by parents, which could be an area for further research.
Degree of overweight was only significantly associated with evaluation of Physical Appearance in our model. Some studies find that, among children with overweight/obesity, the persons with the highest BMI values are most likely to have lower self-esteem [8, 23] . Young-Hyman et al. [11] , on the other hand, found that severity of obesity was not related to self-esteem. One explanation might be a threshold effect in the relationship between BMI and self-esteem, suggesting that further increases in BMI above the threshold do not influence self-esteem. Other studies [23] highlight that the self-perceived degree of overweight might be a better predictor of low self-esteem than actual weight. Our study likewise indicates that factors other than higher BMI are more strongly related to low self-esteem.
One strength of the present study is the use of a large population-based sample, fostering the generalisability of the results. Domain-specific self-esteem has so far been understudied in this age group. While some previous studies have identified individual weight-and eatingrelated factors affecting self-esteem in overweight children, the present study is taking a broader perspective, examining these factors together to see how well they can account for variations in self-esteem scores within overweight children.
A number of limitations of the present study should be kept in mind. As this is a crosssectional study, it does not allow us to draw any inferences about causality. Another limi-tation of the present study is the use of parent-reported measures of BMI and the relatively high percentage of missing data on BMI scores. Several studies showed that self-reported and parent-reported height and weight could be biased in terms of underreporting of weight, especially among adolescents and children who are heavy [40] [41] [42] . This might be attributable to factors such as not actually knowing the child's weight/height and to other psychological factors related to the evaluation of body weight and shape, or to social desirability. In the present study, parents completed the questionnaire at home, which could enable the actual weight of the children to be monitored and thereby make it a relatively more accurate measure of this variable. Drop-out analyses on children with missing values on height or weight revealed that this group of children had lower SES and more self-esteem problems than the group that participated/answered. It is probable that some of the children in the former group were overweight. Another prevalence study on overweight from Bergen using objective height and weight measures from the same age group as the present study, however, found similar prevalence rates for overweight including obesity (13.8%) [43] .
The use of self-report measures is also a weakness, and some of the questions regarding SES and bullying has not been validated in other studies than in the BCS. Likewise, the internal consistency for the Scholastic Competence Scale was sub-optimal in the present sample.
Predictors for variance in self-esteem scores in overweight children in the present study were selected with background in theory and in previous studies indicating that they might be of special relevance to this group. Being part of a larger study, however, information about some relevant predictors, such as family functioning, was not available. Clinical implications from our study may be that in interventions for overweight/obesity themes related to appearance may seem more relevant for self-esteem in girls and older children. As disturbed eating was related to all domains of self-esteem, it might be an especially important target in promoting self-esteem in children with overweight/obesity. More studies are needed to clarify the relationship between disturbed eating and psychological maladjustment in overweight children, as symptoms of these conditions seems to be closely associated. While the present study reports on distribution of self-esteem scores over different domains in overweight children, future research needs to clarify which self-esteem domains are considered particularly important for more global evaluations of self-worth in this group. For future research, self-esteem could also be an important outcome measure in treatment studies in relation to childhood obesity in addition to measures of adiposity.
